Several regions around the world are currently under rapid, wide-ranging changes of land cover. Satellite remote sensing techniques have proven to be cost efficient in extensive land cover changes. This study illustrates the effect of land use/cover change in Neka river of Iran using topographic maps and multi-temporal remotely sensed data from 1975 to 2001. The Maximum likelihood supervised classification technique was used to extract information from satellite data, and post-classification change detection method was employed to detect land use/cover change. Post-classification change detection technique was used to produce an image through cross-tabulation. Changes among different land use/cover classes were assessed. The overall accuracy of land cover change maps, generated from Landsat data 1975 and 2001, ranged from 99.44% and 97.08% with Kappa statistics of 85% and 83%, respectively. The analysis indicated that the urban and agricultural land expansion of Neka river was increased resulted in the considerable reduction of forest area. The maps showed that between 1987 and 2001 the agricultural land and built-up areas increased approximately 59.86km 2 (9.16%) and 7.35(1.13%), respectively. While forest decreased 67.91 km 2 (10.29%). The study quantified the patterns of land use/cover change for the last 13 years for Neka river that forms valuable resources for urban planners and decision makers to devise sustainable land use and environmental planning.
INTRODUCTION
Recently, remote sensing with multi-temporal high resolution satellite data has become a strong tool for monitoring aspects such as vegetation cover, soil degradation, urban expansion and more generally for most types of land-cover/land-use (LC/LU) changes. In contrast to ground-based terrestrial data acquisition, valuable knowledge can be gained in a relatively short time and very cost-effective way. LC/LU classification on the basis of satellite images with appropriate specifications serves as an essential database for planning and making decisions at different administrative levels. The integration of such remote sensing data into a GIS offers a wide variety of new perspectives and possibilities for the analysis, evaluation and interpretation of such data, in combination with auxiliary digital information such as digitised maps (Ozel et al., 1999) .Now a days there are a wide variety of methods and transformative techniques available for classifying images according to spectral properties at the pixel level as well as spatial context and texture (Adams et aI., 1995; Hill, 1999; Lu, Mausel, Batistella, and Moran, 2004; Lu, Moran, and Batistella, 2003) . In order to facilitate between-image comparison, methods have been developed for pre-processing of images that correct for differences in solar angle, atmospheric conditions, and sensor variation (Green, Schweik, and Hanson, 2002; Lu, Mausel, Brondizio, and Moran, 2002) . Techniques of automated or semi-automated image interpretation have allowed assessments of land use and land cover changes over large areas to a relative low cost (Asner et aI., 2005) . LU and LC are not identical. A knowledge of LC does not necessarily define LU. The LU function of an LC type needs to be known in order to understand changes in LC ). There are many definitions of LU (Jansen, 2006) and LC. For this paper, LC is defined as "the observed (bio) physical cover on the earth's surface" (Di Gregorio and Jansen, 2000) ; while LU refers to the manner in which people use these biophysical assets (Cihlar and Jansen, 2001) . Geographic Information Systems (GIS) and remote sensing (RS) are powerful and cost-effective tools for assessing the spatial and temporal dynamics of LULC (Hathout, 2002; Herold, et al., 2003; Lambin, Geist, and Lepers, 2003; Serrea et aI., 2008) . Remote sensing data provide valuable multi-temporal data on the processes and patterns of LULC change, and GIS is useful for mapping and analyzing these patterns (Zhang, et al., 2002) . In addition, retrospective and consistent synoptic coverage from satellites is particularly useful in areas where changes have been rapid (Blodget, Taylor, and Roark, 1991) . Furthermore, since digital archives of remotely sensed data provide the opportunity to study historical LULC changes, the geographic pattern of such changes in relation to other environmental and human factors can be evaluated. As a result of the population explosion in recent years, areas used for settlements have expanded in extreme proportions. Such expansions have included both planned urbanization and, unfortunately, illegal housing. The obvious fact is that this kind of urbanization, legal or illegal, is consuming vast areas of agriculture land and other green areas which will lead to many harmful consequences for future generations (Maktav and Erberk 2005) . Land use/cover change analysis is an important tool to assess global change at various spatial-temporal scales (Lambin 1997) . In addition, it reflects the dimension of human activities on a given environment (Lopez et al. 2001) . Change detection of land use and land cover is one of the essential practices in many interrelated disciplinary areas, such as soil erosion, deforestation, landscape conservation and ecosystem restoration. Careful monitoring and measurement at different temporal and spatial scales would reveal a fluctuating landscape, punctuated by changes in movement of people, perturbation from environmental disasters, and shifts in activities. Land cover characterization and change detection analysis based on remote sensing are able to provide planners with sufficient background information for model parameterization (Helmschrot and Flugel 2002) . With such a need, advanced and improved remote sensing data analysis and land cover classification techniques are anticipated (Foody 2002; Pal and Mather 2003; Steele 2000) . Satellite remote sensing has been widely applied and recognized as a powerful and an effective tool for detecting land use and land cover changes (Ehlers et al. 1990; Harris and Ventura 1995; Irish 1990; Treitz et al. 1992; Welch et al. 1988; Westmoreland and Stow 1992) . Therefore, determining the trend and the rate of land cover conversion are necessary for the development planner in order to establish rational land use policy. For this purpose, the temporal dynamics of remote sensing data can play an important role in monitoring and analyzing land cover changes. Accurate and up-to-date land cover change information is necessary to understanding and assessing the environmental consequences of such changes (Giri, Zhu, and Reed, 2005) . While remote sensing has the capability of capturing such changes, extracting the change information from satellite data requires effective and automated change detection techniques (Roy, Lewis, and Justice, 2002) . Digital change detection is the process of determining and/or describing changes in land-cover and landuse properties based on co-registered multi-temporal remote sensing data. The basic premise in using remote sensing data for change detection is that the process can identify change between two or more dates that is uncharacteristic of normal variation. Numerous researchers have addressed the problem of accurately monitoring land-cover and land-use change in a wide variety of environments (Chan, Chan, and Yeh, 2001; Muchoney and Haack, 1994; Singh, 1989) . Many studies have discussed land cover and land use changes in arid, semi-arid and agricultural productive land. Palmer and Van Rooyen (1998) used Landsat TM data to explore the impacts of land management policies on vegetation structure in two study areas in southern Kalahari desert in South Africa in the period 1989-1994. Ram and Kolarkar (1993) studied land use changes in arid areas in India by visual comparison of satellite imagery, maps and aerial photographs. Post-classification comparisons of derived thematic maps go beyond simple change detection and attempt to quantify the different types of change. The degree of success depends upon the reliability of the maps made by image classification (Foody and Boyd, 1999; Khorram et al., 1999) .This paper describes the results of land use/cover classification in Neka river of Iran derived from topographic maps and multitemporal remotely sensed data. Specifically, the aim of this paper is to dynamically map and investigation the land use/ cover change and to analyze the changes with respect to the baseline of 1975. Since there is a lack of reliable data such as official land use maps and restricted access to aerial photographs, it was appropriate to use satellite data for the assessment of land cover change. Study Area: The study area of Neka watershed is geographically located in northern flank of Alborz ranges of Iran and drainages to the Caspian Sea (Fig. 1) . Its area was calculated 654.85 km 2 using digital planimeter on 1:50,000 topographic map of the Iranian Geographical Organization. The land cover of this area is mostly as forest covers which is belonged to the southern Caspian ecosystem and geologically based on Jurassic formation. The climatic characteristics is classified as moderate conditions with an annual average temperature of 17 degree and the mean annual rainfall in this area is estimated about 548 mm. with a record of over 50% in the wet seasons of autumn and winter. In geomorphologic view, this area is nearly flat to very gentle slope with elevation of 340 m. The soil type is classified as silt loam, loam, silt clay loam, loamy sands, and sands. In the study, a variety of data, including satellite images, standard 1:50,000 scale topographic maps and various thematic maps obtained from the various sources, have been used as data sources together with ground truth which have helped together to gained the purposed results. 
MATERIALS AND METHODS

Pre-processing:
In pre-processing the following major steps were applied on images which are included; georeferencing, radiometric calibration, atmospheric and radiometric rectification. In classification process, the Landsat TM data of 1975 and 2001 were classified into three spectral classes using the conventional supervised Maximum Likelihood Classification Alogorithm. The geometric rectification is critical to produce a spatially corrected map of land use/cover changes through a period. The geometric correction was applied using topographic maps at the scale of 1:50,000 which completed with a numbers of control points extracted from GPS. The nearest neighbor resampling method was used to avoid altering the original pixel values of the image data. Thus, the image of 2001 was geometrically corrected using 39 control points. The root mean square error (RMSE) was estimated about 0.11 pixels. 
Image enhancement and visual interpretation
The purpose of image enhancement is to improve the visual interpretability of an image by increasing the apparent distinction between the features. The process of visually interpreting digitally enhanced imagery attempts to optimize the complementary abilities of the human mind and the computer. The mind is excellent at interpreting spatial attributes on an image and is capable of identifying obscure or subtle features (Lillesand and Kiefer, 1994) . Contrast stretching was applied on the two images and two false color composites (FCC) were produced. These FCC were visually interpreted using on screen digitizing in order to delineate land cover classes that could be easily interpreted such as built-up area, forest and agricultural land. Some classes were spectrally confused and could not be separated well by supervised classification and hence visual interpretation was required to separate them.
RESULTS AND DISCUSSIONS
Land cover classes are typically mapped from digital remotely sensed data through the process of a supervised digital image classification. The overall objective of the image classification procedure is to automatically categorize all pixels in an image into land cover classes or themes (Lillesand and Kiefer, 1994) . The maximum likelihood classifier quantitatively evaluates both the variance and covariance of the category spectral response patterns when classifying an unknown pixel so that it is considered to be one of the most accurate classifier since it is based on statistical parameters. Supervised classification was done using ground checkpoints, land cover map and digital topographic maps of the study area. The area was classified into three main classes of forest, built-up area and agricultural land. Description of theses land cover classes are presented in Table 1 . Then accuracy assessment was carried out using 200 points (polygon for classification), 150 point from field data in 2009 and 50 points of land cover map of 1976. The location of the used 200 points was selected through a random stratified method to represent different land cover classes of the area. In order to the increase of an accuracy of land cover mapping of the two images, supplementary data and the result of visual interpretation was integrated with the classification result using GIS in order to improve the classification accuracy of the classified image. A supervised classification of images was approved using the maximum likelihood method. This decision rule is based on the probability that a pixel belongs to a particular class with the highest probability among of several possibilities. The algorithm is more computation intensive and therefore slower than most of the other classification algorithms, but the accuracy of classification is usually higher, especially in cultural, small-area heterogeneous landscapes (Huss, 1984) .
All the satellite data were thoroughly studied using spectral and spatial profiles to ascertain the digital numbers (DNs) of different land cover types prior to classification. Training samples were selected through reference data and ancillary information which have mentioned earlier. A supervised maximum likelihood classification (MLC) algorithm was subsequently applied to each image which has generally proven to obtain the best results from remotely-sensed data if each class has a Gaussian distribution (Bolstad and Lillesand 1991) . Postclassification refinement therefore was used to improve the accuracy as it is simple, efficient and easily executable method (Harris and Ventura 1995). A 3x3 majority filter finally applied to the classified land cover data to reduce the salt-and pepper effect according to Lillesand and Kiefer,s recommendation in 1999 (Fig.2) . To determine the changes in land use/cover at different time, a post classification comparison of change detection was used. Even though this technique presents few limitations (Singh 1989; Coppin et al. 2004) , it is the most common approach (Jensen 1996; Mundia and Aniya 2006) to compare data from different sources and dates. The advantage of post classification comparison is that it by passes the difficulties associated with the analysis of images acquired at different times of the year and/or by different sensors (Yuan et al. 2005; Coppin et al. 2004; Alphan 2003) . Moreover, the post classification method also answers the amount, location, and nature of change Wickware 1981) 1975 2001 Fig. 2 Land use/ cover of study area A major pitfall, however, is that the accuracy of the change maps depends on the accuracy of individual classifications and subject to error propagation (Yuan et al. 2005; Zhang et al. 2002) . A comparison between the classified maps was carried out subsequently on a pixel-by-pixel basis (Jensen and Ramsey 1987) . In this study, post-classification change detection technique was applied. Post classification is the most obvious method of change detection, which requires the comparison of independently produced classified images. Postclassification comparison proved to be the most effective technique, because data from two dates are separately classified, thereby minimizing the problem of normalizing for atmospheric and sensor differences between two dates. Cross-tabulation analysis was carried out to analyze the spatial distribution of different land cover classes and land cover changes. The classified images were further smoothed with a 'majority filter' with a 3 x 3 kernel to eliminate 'fine' noise. Eventual class-based accuracy assessments for the analysis were performed by preparation of the contingency matrix for the classified images.
Classification and positional accuracy
An increasingly interesting application of remotely sensed data in the context of land cover pattern classification is for the analysis of land cover changes over time. According to Landsat Images, the five land cover classes defined in table 1 as the main classes. An equalized stratified random sampling approach was used to assess the accuracy of each of the three cover classifications. The Overall accuracy, Producer's, User's, Commission, Omission and a KAPPA analysis were used to perform classification accuracy assessment based on error matrix analysis. Using the simple descriptive statistics technique, overall accuracy is computed by dividing the total correct by the total number of pixels in the error matrix. KAPPA analysis is a discrete multivariate technique used in accuracy assessments (Jensen 1996) . KAPPA analysis yields a Khat statistic (an estimate of KAPPA) that is a measure of agreement or accuracy (Congalton 1991) . The Khat statistic is Where r is the number of rows in the matrix, Xii is the number of observations in row i and column i, Xi+ and X+i are the marginal totals for row i and column i respectively and N is the total number of pixels. Table  2 shows overall classification accuracy and kappa results of the study area. Finally, accuracy reports of each land cover data in terms of overall accuracy, producers/users accuracy, and kappa coefficient have been generated. Land-use and -cover change (LULC) are among the most important alterations of the Earth's land surface . Consequently, understanding and predicting the causes, processes and consequences of LUCC has become a major challenge to anyone involved in landscape ecology, regional land-use (LU) planning. Post classification comparison can be effective method when it has to express the specific nature of changes compiled with statistics in terms of tables, graphs or change maps. In this study both images of 1975 and 2001were classified successfully which are comparable and could easily identify the areas where the changes have occurred related to the maps as well as from graph (Fig. 3) . The visual interpretation gave a general idea about the forms of land cover changes over the period. The nature of land cover changes revealed that the builtup and agricultural land categories have been increased significantly (Table 3) Figure 3 shows the area of land use/cover change during . Assessment of the classification accuracy of the derived land use/cover maps from satellite data was carried out. Error matrices were used to assess the classification accuracy and are summarized for 2 years in Table 1 , 4. The overall accuracies for 1975, 2001 were 99.44% and 97.08% respectively, with Kappa statistics of 85% and 83%. Producer's and user's accuracy was also consistently high, ranging from 43% to 100% and Commission and Omission was derided that from 0.01% to 60% (Table 4) . Errors of commission represent pixels that belong to the other class that are labeled as belonging to the class of interest. The errors of commission are shown in the rows of the confusion matrix. The ratio of the number of pixels classified incorrectly by the total number of pixels in the ground truth class forms an error of commission. Errors of omission represent pixels that belong to the ground truth class but the classification technique has failed to classify them into the proper class. The errors of omission are shown in the columns of the confusion matrix. The ratio of the number of pixels classified incorrectly by the total number of pixels in the ground truth class forms an error of omission (Bradley, 1997) . Remote sensing data provide opportunities for integrated analysis of spatial data. Cross-tabulation performs image cross-tabulation in which the categories of one image are compared with those of a second image and tabulation is kept of the number of cells in each combination. CONCLUSIONS For general research studies of land cover/land use or their change analysis, satellite data of high spatial resolution or different spectral properties and various remote-sensing technologies are importance. In this study, land use/cover changes in Neka River were analyzed, benefiting mainly from the spectral properties of multi-temporal satellite data. Using a post-classification comparison, the dynamics of land use/cover change are presented. Furthermore, monitoring of built-up areas, land use changes, unplanned or informal structure, will greatly benefit from high-resolution satellite data. Urban growth was mainly driven by population migration interested in this area. Also, a decline or total loss of forest area in various section of the area due to the rapid increase of deforestation has been determined. Overall, the long-term change detection analysis in this study showed that the land in the last decade significantly changed the land cover patterns in this region so much that the land management, ecological conservation, and control actions have become a new challenge to the environmental decision makers in this area. This study was provided detailed analyses and monitoring of the land use/cover changes over time by applying modem technique of remote sensing; forming an important step towards warning the related authorities on the consequences of the land use/cover changes. Such studies aim to inform the managers, decision-makers and urban planners of the past and current land cover changes, and to influence the illegal urbanization through appropriate urban management, environmental policy. The scientists and engineers of different disciplines must come together to put force the actual situation both visually and analytically to alert the practitioners that have the right to take necessary precautions and measures against further deterioration of the environment. There is an increasing need for the use of science based decisions for policy making in Neka-rude. Information on land use/cover change is thus critically important. Natural resource managers in particular have recognized the value of this type of information for resource management and sustainable development. Agricultural land areas increased significantly from 11.15 % to 20.31% which is mainly attributed to the fast increase of deforestation due to large area. Consequently, forest areas are reducing rapidly.
The accuracy of the maps was satisfactory, the highest accuracy obtained for the Landsat MSS data while the lowest accuracy attained for the ETM+ image. The study took the advantage remote sensing techniques to quantify the land use/cover change in Neka River over the last 25years. Due to the deficiency of land use/cover maps of the study area and restricted access to aerial photographs/ geospatial database, satellite data can be operationally used to generate land use/cover dynamics, and are useful for Neka and elsewhere for sustainable land management and policy makings. In order to increase the accuracy of land cover mapping of the two images, ancillary data and the result of visual interpretation was integrated with the classification results using GIS. A standard overall accuracy for land-cover and land-use maps is set between 85 (Anderson, Hardy, Roach, and Witmer, 1976) and 90 percent (Lins and Kleckner, 1996) . In this study the overall classification accuracy was estimated to 99.44 percent for 1975 and 97.08 percent for 2001. Details of single class accuracy for both images of 1987 and 2001 can also be found in Table 4 . Ehlers, M., Jadkowski, A.M., Howard, R. and Brostuen, D. (1990) 
